The organization of ribosomal RNA genes in the mitochondrial DNA of Tetrahymena pyriformis strain ST.
1. We have constructed a physical map of the mtDNA of Tetrahymena pyriformis strain ST using the restriction endonucleases EcoRI, PstI, SacI, HindIII and HhaI. 2. Hybridization of mitochondrial 21 S and 14 S ribosomal RNA to restriction fragments of strain ST mtDNA shows that this DNA contains two 21-S and only one 14-S ribosomal RNA genes. By S1 nuclease treatment of briefly renatured single-stranded DNA the terminal duplication-inversion previously detected in this DNA (Arnberg et al. (1975) Biochim. Biophys. Acta 383, 359--369) has been isolated and shown to contain both 21-S ribosomal RNA genes. 14 S ribosomal RNA hybridizes to a region in the central part of the DNA, about 8000 nucleotides or 20% of the total DNA length apart from the nearest 21 S ribosomal RNA gene. 3. We have confirmed this position of the three ribosomal RNA genes by electron microscopical analysis of DNA . RNA hybrid molecules and R-loop molecules. 4. Hybridization of 21 S ribosomal RNA with duplex mtDNA digested either with phage lambda-induced exonuclease or exonuclease III of Escherichia coli, shows that the 21-S ribosomal RNA genes are located on the 5'-ends of each DNA strand. Electron microscopy of denaturated mtDNA hybridized with a mixture of 14-S and 21-S ribosomal RNAs show that the 14 S ribosomal RNA gene has the same polarity as the nearest 21 S ribosomal RNA gene. 5. Tetrahymena mtDNA is (after Saccharomyces mtDNA) the second mtDNA in which the two ribosomal RNA cistrons are far apart and the first mtDNA in which one of the ribosomal RNA cistrons is duplicated.